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(54) ELECTROSTATIC CAPACITY DETECTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize an excellent 
electrostatic capacity detector. 

SOLUTION: This detector is provided with M lines of 
individual electric power source wires arranged matrix- 
likely in M rows and N columns, N lines of individual 
output lines, and electrostatic capacity detecting 
elements provided in intersections thereof, the each 
electrostatic capacity detecting element includes a 
signal detecting element and a signal amplifying element, 
the signal detecting element includes an electrostatic 
capacity detecting electrode and an signal detecting 
dielectric film, and the signal amplifying element consists 
of a signal amplifying MIS type thinHlIm semi-conductor 
device comprising a gate electrode, a gate insulating film 
and a semi-conductor film. 
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CLAIMS 



[Claim(s)] 

[Claim l] Electrostatic-capacity detection 
equipment which depends on detecting 
electrostatic capacity which is 
characterized by providing the following, 
and which changes according to distance 
with an object, and reads the shape of 
surface type of this object This 
electrostatic-capacity detection 
equipment is M individual power supply 
lines arranged in the shape of [ of a M 
line N train ] a matrix. An 
electrostatic-capacity sensing element 
prepared in an intersection of an 
individual output line of N book, and a 
this individual power supply line and this 
individual output line is provided, in this 
electrostatic-capacity sensing element, 
this signal sensing element contains a 
capacity detection electrode and a 
capacity detection dielectric film 
including a signal sensing element and a 
signal amplifier, and this signal amplifier 
is a gate electrode, a gate insulator layer, 
and a semiconductor film. 
[Claim 2] It is electrostatic-capacity 
detection equipment according to claim 1 
characterized by connecting a source field 
of said MIS mold thin film semiconductor 
device for signal amplification to said 
individual output line, connecting a drain 
field of said MIS mold thin film 
semiconductor device for signal 
amplification to said individual power 



supply line, and connecting said gate 
electrode for signal amplification to said 
capacity detection electrode. 
[Claim 3] Gate electrode length of said 
MIS mold thin film semiconductor device 
for signal amplification L (micrometer), 
Thickness of W (micrometer) and a gate 
insulator layer for gate electrode width of 
face tox (micrometer), CT=epsilon 0 and 
epsilonox-L-W/tox define transistor 
capacity CT of said MIS mold thin film 
semiconductor device for signal 
amplification by setting specific inductive 
capacity of a gate insulator layer to 
epsilonox (epsilon 0 is a vacuous 
dielectric constant). Thickness of S 
(micrometer2) and said capacity detection 
dielectric film for area of said capacity 
detection electrode tD (micrometer), It is 
electrostatic-capacity detection 
equipment according to claim 2 
characterized by vacuous dielectric 
constant) and this element capacity CD of 
(epsilonO being fully larger than this 
transistor capacity CT when element 
capacity CD of said signal sensing 
element was defined as CD=epsilon 0 and 
epsilonD-S/tD by setting specific 
inductive capacity of said capacity 
detection dielectric film to epsilonD. 
[Claim 4] Said capacity detection 
dielectric film is electrostatic-capacity 
detection equipment according to claim 2 
characterized by being located in the 
maximum front face of said 
electrostatic-capacity detection 
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equipment. 

[Claim 5] said object ■- said capacity 
detection dielectric film - touching --**-- 
a ** " object distance tA with, 
electrostatic-capacity detection 
equipment according to claim 4 
characterized by said transistor capacity 
CT being fully larger than this object 
capacity CA when it is separated and 
object capacity CA is defined as 
CA=epsilon 0 and epsilonA-S/tA using a 
vacuous dielectric constant epsilon 0, 
specific-inductive-capacity epsilonA of air, 
and area S of said capacity detection 
electrode. 

[Claim 6] Said capacity detection 
dielectric film is located in the maximum 
front face of said electrostatic-capacity 
detection equipment. Gate electrode 
length of said MIS mold thin film 
semiconductor device for signal 
amplification L (micrometer), Thickness 
of W (micrometer) and a gate insulator 
layer for gate electrode width of face tox 
(micrometer), CT=epsilon 0 and 
epsilonox-LW/tox define transistor 
capacity CT of said MIS mold thin film 
semiconductor device for signal 
amplification by setting specific inductive 
capacity of a gate insulator layer to 
epsilonox (epsilon 0 is a vacuous 
dielectric constant). Thickness of S 
(micrometer2) and said capacity detection 
dielectric film for area of said capacity 
detection electrode tD (micrometer), 
When element capacity CD of said signal 



sensing element is defined as CD=epsilon 
0 and epsilonD-S/tD by setting specific 
inductive capacity of said capacity 
detection dielectric film to epsilonD, 
(epsilonO Vacuous dielectric constant), 
With, separated this element capacity CD 
- this transistor capacity CT ■- enough - 
large - said object - said capacity 
detection dielectric film -■ touching --**-- 
a ** -- object distance tA -■ It is 
electrostatic-capacity detection 
equipment according to claim 2 
characterized by this transistor capacity 
CT being fully larger than this object 
capacity CA when object capacity CA is 
defined as CA=epsilon 0 and 
epsilonA-S/tA using a vacuous dielectric 
constant epsilon 0, 

specific-inductive-capacity epsilonA of air, 
and area S of said capacity detection 
electrode. 

[Claim 7] Electrostatic-capacity detection 
equipment which depends on detecting 
electrostatic capacity which is 
characterized by providing the following, 
and which changes according to distance 
with an object, and reads the shape of 
surface type of this object This 
electrostatic-capacity detection 
equipment is M individual power supply 
lines arranged in the shape of [ of a M 
line N train ] a matrix. An 
electrostatic-capacity sensing element 
prepared in an intersection of an 
individual output line of N book, and a 
this individual power supply line and this 
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individual output line and a power supply 
selection circuitry linked to an individual 
power supply line of these M books are 
provided, in this electrostatic-capacity 
sensing element, this power supply 
selection circuitry includes a common 
power supply line and the pass gate for 
power supplies including a capacity 
detection electrode, a capacity detection 
dielectric film, and a signal amplifier, and 
this signal amplifier is a gate electrode, a 
gate insulator layer, and a semiconductor 
film. 

[Claim 8] A source field of said MIS mold 
thin film semiconductor device for signal 
amplifiers is connected to said individual 
output line. A drain field of said MIS 
mold thin film semiconductor device for 
signal amplifiers is connected to said 
individual power supply line. A gate 
electrode of said MIS mold thin film 
semiconductor device for signal 
amplifiers is connected to said capacity 
detection electrode. It is 

electrostatic-capacity detection 
equipment according to claim 7 
characterized by connecting a source field 
of said MIS mold thin film semiconductor 
device for the power supply pass gates to 
said individual power supply line, and 
connecting a drain field of said MIS mold 
thin film semiconductor device for the 
power supply pass gates to said common 
power supply line. 

[Claim 9] A gate electrode of said MIS 
mold thin film semiconductor device for 



the power supply pass gates is 
electrostatic-capacity detection 
equipment according to claim 8 
characterized by connecting with an 
output line for power supply selection. 
[Claim 10] Said individual output line 
and said output line for power supply 
selection are electrostatic-capacity 
detection equipment according to claim 9 
for which said individual power supply 
line and said common power supply line 
are wired with the second wiring and 
which it wires with the first wiring, and 
is characterized by separating this first 
wiring and this second wiring electrically 
through an insulator layer. 
[Claim 11] Electrostatic-capacity 
detection equipment according to claim 
10 characterized by wiring said capacity 
detection electrode with the first wiring. 
[Claim 12] Electrostatic-capacity 
detection equipment according to claim 
10 characterized by wiring said capacity 
detection electrode with the second 
wiring. 

[Claim 13] Electrostatic-capacity 
detection equipment which depends on 
detecting electrostatic capacity which is 
characterized by providing the following, 
and which changes according to distance 
with an object, and reads the shape of 
surface type of this object This 
electrostatic-capacity detection 
equipment is M individual power supply 
lines arranged in the shape of [ of a M 
line N train ] a matrix. An 
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electrostatic-capacity sensing element 
prepared in an intersection of an 
individual output line of N book, and a 
this individual power supply line and this 
individual output line and an output 
signal selection circuitry linked to an 
individual output line of this N book are 
provided, in this electrostatic-capacity 
sensing element, this output signal 
selection circuitry includes a common 
output line and the pass gate for output 
signals including a capacity detection 
electrode, a capacity detection dielectric 
film, and a signal amplifier, and this 
signal amplifier is a gate electrode, a gate 
insulator layer, and a semiconductor film. 
[Claim 14] A source field of said MIS mold 
thin film semiconductor device for signal 
amplifiers is connected to said individual 
output line. A drain field of said MIS 
mold thin film semiconductor device for 
signal amplifiers is connected to said 
individual power supply line. A gate 
electrode of said MIS mold thin film 
semiconductor device for signal 
amplifiers is connected to said capacity 
detection electrode. It is 

electrostatic capacity detection 
equipment according to claim 13 
characterized by connecting a source field 
of said MIS mold thin film semiconductor 
device for the output signal pass gates to 
said common output line, and connecting 
a drain field of said MIS mold thin film 
semiconductor device for the output 
signal pass gates to said individual 



output line. 

[Claim 15] A gate electrode of said MIS 
mold thin film semiconductor device for 
the output signal pass gates is 
electrostatic-capacity detection 
equipment according to claim 14 
characterized by connecting with an 
output line for output selections. 
[Claim 16] Said individual output line 
and said common output line are 
electrostatic-capacity detection 
equipment according to claim 15 for 
which said individual power supply line 
and said output line for output selections 
are wired with the second wiring and 
which it wires with the first wiring, and 
is characterized by separating this first 
wiring and this second wiring electrically 
through an insulator layer. 
[Claim 17] Electrostatic-capacity 
detection equipment according to claim 
16 characterized by wiring said capacity 
detection electrode with the first wiring. 
[Claim 18] Electrostatic-capacity 
detection equipment according to claim 
16 characterized by wiring said capacity 
detection electrode with the second 
wiring. 

[Claim 19] Electrostatic-capacity 
detection equipment which depends on 
detecting electrostatic capacity which is 
characterized by providing the following, 
and which changes according to distance 
with an object, and reads the shape of 
surface type of this object This 
electrostatic-capacity detection 
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equipment is M individual power supply 
lines arranged in the shape of [ of a M 
line N train ] a matrix. An 
electrostatic-capacity sensing element 
prepared in an intersection of an 
individual output line of N book, and a 
this individual power supply line and this 
individual output line, A power supply 
selection circuitry linked to an individual 
power supply line of these M books and 
an output signal selection circuitry linked 
to an individual output line of this N book 
are provided. In this power supply 
selection circuitry, this output signal 
selection circuitry includes [ this 
electrostatic-capacity sensing element ] a 
common output line and the pass gate for 
output signals including a common power 
supply line and the pass gate for power 
supplies including a capacity detection 
electrode, a capacity detection dielectric 
film, and a signal amplifier, and this 
signal amplifier is a gate electrode, a gate 
insulator layer, and a semiconductor film. 
[Claim 20] A source field of said MIS mold 
thin film semiconductor device for signal 
amplifiers is connected to said individual 
output line. A drain field of said MIS 
mold thin film semiconductor device for 
signal amplifiers is connected to said 
individual power supply line. A gate 
electrode of said MIS mold thin film 
semiconductor device for signal 
amplifiers is connected to said capacity 
detection electrode. A source field of said 
MIS mold thin film semiconductor device 



for the power supply pass gates is 
connected to said individual power supply 
line. A drain field of said MIS mold thin 
film semiconductor device for the power 
supply pass gates is connected to said 
common power supply line. It is 
electrostatic-capacity detection 
equipment according to claim 19 
characterized by connecting a source field 
of said MIS mold thin film semiconductor 
device for the output signal pass gates to 
said common output line, and connecting 
a drain field of said MIS mold thin film 
semiconductor device for the output 
signal pass gates to said individual 
output line. 

[Claim 21] It is electrostatic-capacity 
detection equipment according to claim 
20 characterized by connecting a gate 
electrode of said MIS mold thin film 
semiconductor device for the power 
supply pass gates to an output line for 
power supply selection, and connecting a 
gate electrode of said MIS mold thin film 
semiconductor device for the output 
signal pass gates to an output line for 
output selections. 

[Claim 22] Said individual output line 
and said common output line, and said 
output line for power supply selection are 
electrostatic-capacity detection 
equipment according to claim 21 for 
which said individual power supply line 
and said common power supply line, and 
said output line for output selections are 
wired with the second wiring and which 
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it wires with the first wiring, and is 
characterized by separating this first 
wiring and this second wiring electrically 
through an insulator layer. 
[Claim 23] Electrostatic-capacity 
detection equipment according to claim 
22 characterized by wiring said capacity 
detection electrode with the first wiring. 
[Claim 24] Electrostatic-capacity 
detection equipment according to claim 
22 characterized by wiring said capacity 
detection electrode with the second 
wiring. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention 
belongs] This invention relates to the 
electrostatic-capacity detection 
equipment which depends on detecting 
the electrostatic capacity which changes 
the shape of surface type of the object 
which has detailed irregularity, such as a 
fingerprint, according to the distance on 
the front face of an object, and is read. 
[0002] 

[Description of the Prior Art] 
Conventionally, the electrostatic-capacity 
detection equipment used for a 
fingerprint sensor etc. formed in the 
single crystal silicon substrate the 
dielectric film prepared on the sensor 
electrode and the sensor electrode 
concerne d (JP, 1 1 - 1 1 84 1 5 , A, 



JP,2000-346608,A, JP,2001-56204,A, 
JP,2001-133213,A, etc.). Drawing 1 
explains the principle of operation of 
conventional electrostatic-capacity 
detection equipment. A sensor electrode 
and a dielectric film accomplish one 
electrode and dielectric film of a capacitor, 
and it changes with the electrode of 
another side where the body was 
grounded. The electrostatic capacity CF 
of this capacitor changes according to the 
irregularity of the fingerprint which 
touched the dielectric film front face. On 
the other hand, the capacitor which 
accomplishes electrostatic capacity CS is 
prepared for a semiconductor substrate, 
the series connection of the two 
capacitors, such as **, is carried out, and 
the seal of approval of the predetermined 
voltage is carried out. Between two 
capacitors, the charge Q according to the 
irregularity of a fingerprint is generated 
by ****(ing). This charge Q was detected 
using the usual semiconductor technology, 
and the shape of surface type of an object 
was read. 
[0003] 

[Problem(s) to be Solved by the 
Invention] However, since the equipment 
concerned was formed on a single crystal 
silicon substrate, when the conventional 
electrostatic-capacity detection 
equipments, such as **, were used as a 
fingerprint sensor and they forced a 
finger strongly, they have a technical 
problem that the equipment concerned 
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breaks and keeps, and were. 
[0004] Furthermore, inevitably [ a 
fingerprint sensor ] from the use, about 
[ 20mmx20mm ] magnitude is called for 
and the great portion of 
electrostatic-capacity detection 
equipment area is occupied with a sensor 
electrode. Although a sensor electrode is 
made on a single crystal silicon substrate 
of course, most single crystal silicon 
substrates (sensor electrode lower part) 
which spent huge energy and a huge 
effort and were created are playing only a 
role of a mere base material. That is, only 
by being expensive, there is no 
conventional electrostatic-capacity 
detection equipment, and it has a 
technical problem that it is formed after 
wasting with great futility. 
[0005] in addition, on cards, such as a 
credit card and an ATM card, a personal 
authentication function should be 
prepared and the safety of a card should 
be raised in recent years --**-- indication 
is strong, since flexibility is missing, the 
appropriate electrostatic-capacity 
detection equipment which was alike and 
was made on the conventional single 
crystal silicon substrate has the technical 
problem that the equipment concerned 
cannot be created on a plastic plate. 
[0006] Then, the place made into the 
object is in view of many situations 
above-mentioned [ this invention ] to offer 
the superior electrostatic-capacity 
detection equipment which operates to 



stability, and can reduce still more 
unnecessary energy and efforts at the 
time of manufacture, and can be created 
besides a single crystal silicon substrate. 
[0007] 

[Means for Solving the Problem] M 
individual power supply lines by which 
electrostatic-capacity detection 
equipment has been arranged in the 
shape of [ of a M line N train ] a matrix in 
electrostatic-capacity detection 
equipment which depends on this 
invention detecting electrostatic capacity 
which changes according to distance with 
an object, and reads the shape of surface 
type of an object, An 
electrostatic-capacity sensing element 
prepared in an intersection of an 
individual output line of N book, and an 
individual power supply line and an 
individual output line is provided. This 
electrostatic-capacity sensing element is 
characterized by a signal amplifier 
consisting of an MIS mold thin film 
semiconductor device for signal 
amplification with which a signal sensing 
element consists of a gate electrode, a 
gate insulator layer, and a semiconductor 
film including a capacity detection 
electrode and a capacity detection 
dielectric film including a signal sensing 
element and a signal amplifier. 
Furthermore, it succeeds also in a source 
field of an MIS mold thin film 
semiconductor device for signal 
amplification being connected to an 
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individual output line, a drain field of an 
MIS mold thin film semiconductor device 
for signal amplification being connected 
to an individual power supply line, and a 
gate electrode for signal amplification 
being connected to a capacity detection 
electrode with the feature. Gate electrode 
length of an MIS mold thin film 
semiconductor device for signal 
amplification Moreover, L (micrometer), 
Thickness of W (micrometer) and a gate 
insulator layer for gate electrode width of 
face tox (micrometer), CT=epsilon 0 and 
epsilonoxLW/tox define the transistor 
capacity CT of an MIS mold thin film 
semiconductor device for signal 
amplification by setting specific inductive 
capacity of a gate insulator layer to 
epsilonox (epsilon 0 is a vacuous 
dielectric constant). Thickness of S 
(micrometer2) and a capacity detection 
dielectric film for area of a capacity 
detection electrode tD (micrometer), 
When the element capacity CD of a signal 
sensing element is defined as CD=epsilon 
0 and epsilonD-S/tD by setting specific 
inductive capacity of a capacity detection 
dielectric film to epsilonD, (epsilonO is 
characterized by vacuous dielectric 
constant) and this element capacity CD 
being fully larger than the previous 
transistor capacity CT. Since a difference 
of about 10 or more times is generally 
meant as large enough, if it puts in 
another way, the element capacity CD 
and the transistor capacity CT will fill 



relation with CD>10xCT. It is desirable 
to locate a capacity detection dielectric 
film in the maximum front face of 
electrostatic-capacity detection 
equipment with electrostatic-capacity 
detection equipment of this invention, an 
object - a capacity detection dielectric 
film ■* touching --**-- a ** ■■ the object 
distance tA - with, when it is separated 
from a capacity detection dielectric film 
and the object capacity CA is defined as 
CA=epsilon 0 and epsilonA-S/tA using the 
vacuous dielectric constant epsilon 0, 
specific-inductive-capacity epsilonA of air, 
and the area S of a capacity detection 
electrode, the previous transistor 
capacity CT changes more greatly enough 
than this object capacity CA -- as - 
electrostatic capacity detection 
equipment -■ configuration attachment **. 
Since it can say that it is large enough in 
a difference of about 10 or more times 
being accepted like the above-mentioned, 
it succeeds in the transistor capacity CT 
and the object capacity CA filling relation 
with CT>10xCA with the feature. A 
capacity detection dielectric film is more 
ideally located in the maximum front face 
of electrostatic-capacity detection 
equipment. L (micrometer) and gate 
electrode width of face for gate electrode 
length of an MIS mold thin film 
semiconductor device for signal 
amplification W (micrometer), 

CT=epsilon 0 and epsilonox-L-W/tox 
define the transistor capacity CT of an 
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MIS mold thin film semiconductor device 
for signal amplification, using specific 
inductive capacity of tox (micrometer) 
and a gate insulator layer as epsilonox for 
thickness of a gate insulator layer 
(epsilon 0 is a vacuous dielectric 
constant). Thickness of S (micrometer2) 
and a capacity detection dielectric film for 
capacity detection electrode area tD 
(micrometer), When the element capacity 
CD of a signal sensing element is defined 
as CD=epsilon 0 and epsilonD-S/tD by 
setting specific inductive capacity of a 
capacity detection dielectric film to 
epsilonD, (epsilonO Vacuous dielectric 
constant), With, separated the element 
capacity CD - the transistor capacity CT 
- enough - large - further - an object 
a capacity detection dielectric film - 
touching --**-- a ** - the object distance 
tA -- When the object capacity CA is 
defined as CA=epsilon 0 and 
epsilonA-S/tA using the vacuous 
dielectric constant epsilon 0, 
specific-inductive-capacity epsilonA of air, 
and the capacity detection electrode area 
S, the transistor capacity CT is more fully 
than the object capacity CA configuration 
attachment ** about 

electrostatic-capacity detection 
equipment to Mr. large ******. it 
succeeds in electrostatic-capacity 
detection equipment with which the 
element capacity CD, the transistor 
capacity CT, and the object capacity CA 
more specifically fill relation with 



CD>10xCT>100xCA with the feature. 
[0008] M individual power supply lines by 
which electrostatic-capacity detection 
equipment has been arranged in the 
shape of [ of a M line N train ] a matrix in 
electrostatic-capacity detection 
equipment which depends on this 
invention detecting electrostatic capacity 
which changes according to distance with 
an object, and reads the shape of surface 
type of an object, An 
electrostatic-capacity sensing element 
prepared in an intersection of an 
individual output line of N book, and an 
individual power supply line and an 
individual output line, Furthermore, 
provide a power supply selection circuitry 
linked to M individual power supply lines, 
and an electrostatic-capacity sensing 
element contains a capacity detection 
electrode, a capacity detection dielectric 
film, and a signal amplifier. A power 
supply selection circuitry consists of an 
MIS mold thin film semiconductor device 
for signal amplification with which a 
signal amplifier consists of a gate 
electrode, a gate insulator layer, and a 
semiconductor film including a common 
power supply line and the pass gate for 
power supplies. It is characterized by the 
pass gate for power supplies consisting of 
an MIS mold thin film semiconductor 
device for the power supply pass gates 
which consists of a gate electrode, a gate 
insulator layer, and a semiconductor film. 
In this case, a source field of an MIS mold 
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thin film semiconductor device for signal 
amplifiers is connected to an individual 
output line. A drain field of an MIS mold 
thin film semiconductor device for signal 
amplifiers is connected to an individual 
power supply line. A gate electrode of an 
MIS mold thin film semiconductor device 
for signal amplifiers is connected to a 
capacity detection electrode. It succeeds 
also in a source field of an MIS mold thin 
film semiconductor device for the power 
supply pass gates being connected to an 
individual power supply line, and a drain 
field of an MIS mold thin film 
semiconductor device for the power 
supply pass gates being connected to a 
common power supply line with the 
feature. Moreover, a gate electrode of an 
MIS mold thin film semiconductor device 
for the power supply pass gates is 
connected to an output line for power 
supply selection which supplies a signal 
referred to as which individual power 
supply line to choose from from among M 
individual power supply lines. With 
electrostatic-capacity detection 
equipment of this invention, an 
individual output line and an output line 
for power supply selection are wired with 
the first wiring, an individual power 
supply line and a common power supply 
line are wired with the second wiring, 
and the first wiring, such as **, and the 
second wiring are electrically separated 
through an insulator layer. A capacity 
detection electrode is wired with the first 



wiring, or is wired with the second wiring. 
[0009] M individual power supply lines by 
which electrostatic-capacity detection 
equipment has been arranged in the 
shape of [ of a M line N train ] a matrix in 
electrostatic-capacity detection 
equipment which depends on this 
invention detecting electrostatic capacity 
which changes according to distance with 
an object, and reads the shape of surface 
type of an object, An 
electrostatic-capacity sensing element 
prepared in an intersection of an 
individual output line of N book, and an 
individual power supply line and an 
individual output line, Furthermore, 
provide an output signal selection 
circuitry linked to an individual output 
line of N book, and an 
electrostatic-capacity sensing element 
contains a capacity detection electrode, a 
capacity detection dielectric film, and a 
signal amplifier. An output signal 
selection circuitry consists of an MIS 
mold thin film semiconductor device for 
signal amplification with which a signal 
amplifier consists of a gate electrode, a 
gate insulator layer, and a semiconductor 
film including a common output line and 
the pass gate for output signals. It is 
characterized by the pass gate for output 
signals consisting of an MIS mold thin 
film semiconductor device for the output 
signal pass gates which consists of a gate 
electrode, a gate insulator layer, and a 
semiconductor film. In this case, a source 
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field of an MIS mold thin film 
semiconductor device for signal 
amplifiers is connected to an individual 
output line. A drain field of an MIS mold 
thin film semiconductor device for signal 
amplifiers is connected to an individual 
power supply line. A gate electrode of an 
MIS mold thin film semiconductor device 
for signal amplifiers is connected to a 
capacity detection electrode. It succeeds 
also in a source field of an MIS mold thin 
film semiconductor device for the output 
signal pass gates being connected to a 
common output line, and a drain field of 
an MIS mold thin film semiconductor 
device for the output signal pass gates 
being connected to said individual output 
line with the feature. Moreover, a gate 
electrode of an MIS mold thin film 
semiconductor device for the output 
signal pass gates is connected to an 
output line for output selections which 
supplies a signal referred to as which 
individual output line to choose from 
from among individual output lines of N 
book. With electrostatic-capacity 
detection equipment of this invention, an 
individual output line and a common 
output line are wired with the first wiring, 
an individual power supply line and an 
output line for output selections are 
wired with the second wiring, and the 
first wiring, such as **, and this second 
wiring are electrically separated through 
an insulator layer. A capacity detection 
electrode is wired with the first wiring, or 



is wired with the second wiring. 
[0010] M individual power supply lines by 
which electrostatic cap acity detection 
equipment has been arranged in the 
shape of [ of a M line N train ] a matrix in 
electrostatic-capacity detection 
equipment which depends on this 
invention detecting electrostatic capacity 
which changes according to distance with 
an object, and reads the shape of surface 
type of an object, An 
electrostatic-capacity sensing element 
prepared in an intersection of an 
individual output line of N book, and an 
individual power supply line and an 
individual output line, and a power 
supply selection circuitry linked to M 
more individual power supply fines, 
Provide an output signal selection 
circuitry linked to an individual output 
line of N book, and an 
electrostatic-capacity sensing element 
contains a capacity detection electrode, a 
capacity detection dielectric film, and a 
signal amplifier. In a power supply 
selection circuitry, an output signal 
selection circuitry includes a common 
output line and the pass gate for output 
signals including a common power supply 
line and the pass gate for power supplies. 
A signal amplifier consists of an MIS 
mold thin film semiconductor device for 
signal amplification which consists of a 
gate electrode, a gate insulator layer, and 
a semiconductor film. The pass gate for 
power supplies consists of an MIS mold 
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thin film semiconductor device for the 
power supply pass gates which consists of 
a gate electrode, a gate insulator layer, 
and a semiconductor film. It is 
characterized by the pass gate for output 
signals consisting of an MIS mold thin 
film semiconductor device for the output 
signal pass gates which consists of a gate 
electrode, a gate insulator layer, and a 
semiconductor film. In this case; a source 
field of an MIS mold thin film 
semiconductor device for signal 
amplifiers is connected to an individual 
output line. A drain field of an MIS mold 
thin film semiconductor device for signal 
amplifiers is connected to an individual 
power supply line. A gate electrode of an 
MIS mold thin film semiconductor device 
for signal amplifiers is connected to a 
capacity detection electrode. A source 
field of an MIS mold thin film 
semiconductor device for the power 
supply pass gates is connected to an 
individual power supply line. A drain 
field of an MIS mold thin film 
semiconductor device for the power 
supply pass gates is connected to a 
common power supply line. It succeeds 
also in a source field of an MIS mold thin 
film semiconductor device for the output 
signal pass gates being connected to a 
common output line, and a drain field of 
an MIS mold thin film semiconductor 
device for the output signal pass gates 
being connected to an individual output 
line with the feature. Moreover, a gate 



electrode of an MIS mold thin film 
semiconductor device for the power 
supply pass gates is connected to an 
output line for power supply selection 
which supplies a signal referred to as 
which individual power supply line to 
choose from from among M individual 
power supply lines, and the gate 
electrode of an MIS mold thin film 
semiconductor device for the output 
signal pass gates is connected to an 
output line for output selections which 
supplies a signal referred to as which 
individual output line to choose from 
from among individual output lines of N 
book. With electrostatic-capacity 
detection equipment of this invention, an 
individual output line, a common output 
line, and an output line for power supply 
selection are wired with the first wiring, 
an individual power supply line, a 
common power supply line, and an output 
line for output selections are wired with 
the second wiring, and the first wiring, 
such as **, and this second wiring are 
electrically separated through an 
insulator layer. A capacity detection 
electrode is wired with the first wiring, or 
is wired with the second wiring. 
[0011] 

[Embodiment of the Invention] This 
invention depends on detecting the 
electrostatic capacity which changes 
according to distance with an object, and 
creates the electrostatic-capacity 
detection equipment which reads the 
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shape of surface type of an object with the 
MIS mold thin film semiconductor device 
which consists of a metalinsulator 
layer- semiconductor film. Since a thin 
film semiconductor device is usually 
created on a glass substrate, it is known 
as technology of manufacturing cheaply 
the semiconductor integrated circuit 
which requires a large area, and is 
concretely applied to the liquid crystal 
display etc. in these days. Therefore, if 
the electrostatic-capacity detection 
equipment which is adapted for a 
fingerprint sensor etc. is created with a 
thin film semiconductor device, it is not 
necessary to use the expensive substrate 
which consumed the great energy called 
single crystal silicon substrate, and was 
made, and the equipment concerned can 
be created cheaply, without wasting a 
precious earth resource. Moreover, a thin 
film semiconductor device is applying the 
imprint technology indicated by 
JP, 11-312811, A and S.Utsunomiya 
et.al. Society for Information Display 
p.916 (2000), and since 

electrostatic-capacity detection 
equipment is also released from a single 
crystal silicon substrate since a 
semiconductor integrated circuit can be 
created on a plastic plate, and it can form 
on a plastic plate, it is. 
[0012] now, creating the 

electrostatic-capacity detection 
equipment which was adapted in the 
principle of operation of the **** former 



with a thin film semiconductor device, 
although shown in drawing 1 - the 
technology of the present thin film 
semiconductor device - with, it is 
impossible if it carries out. Although the 
charge Q by which induction is carried 
out between two capacitors by which the 
series connection was carried out can 
read Charge Q to accuracy if the single 
crystal silicon LSI technology which 
enables high-degree-of-aecuracy sensing 
is used since it is very small, transistor 
characteristics are not excellent like 
single crystal silicon LSI technology with 
a thin film semiconductor device, and 
although the property deflection between 
thin film semiconductor devices is also 
large therefore, Charge Q cannot be read 
precisely. Then, the electrostatic-capacity 
detection equipment of this invention 
makes the electrostatic-capacity sensing 
element prepared in the intersection of 
the individual output line of N book (N is 
one or more integers), and an individual 
power supply line and an individual 
output line provide, and this 
electrostatic-capacity sensing element is 
considered as a configuration that a 
signal sensing element and a signal 
amplifier are included. [ M individual 
power supply lines (M is one or more 
integers) arranged in the shape of / of a M 
line N train / a matrix, and ] In a capacity 
detection electrode, Charge Q generates a 
signal sensing element according to 
electrostatic capacity including a capacity 
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detection electrode and a capacity 
detection dielectric film. In this invention, 
this charge Q is amplified in the signal 
amplifier in which it was prepared by 
each electrostatic-capacity sensing 
element, and is transformed into current. 
A signal amplifier consists of the MIS 
mold thin film semiconductor device for 
signal amplification which consists of a 
gate electrode, a gate insulator layer, and 
a semiconductor film, and, specifically, 
the gate electrode of the MIS mold thin 
film semiconductor device for signal 
amplification is connected to a capacity 
detection electrode. 
Principle of -operation drawing of the 
invention in this application is shown in 
drawing 2 . The charge generated 
between the capacitor with electrostatic 
capacity Cs and the capacitor which has 
the electrostatic capacity CF which 
changes according to the shape of surface 
type of an object changes the gate 
potential of the MIS mold thin film 
semiconductor device for signal 
amplification. If it **** and the seal of 
approval of the predetermined voltage is 
carried out to the drain field of this thin 
film semiconductor device, the current I 
which flows between the source drains of 
a thin film semiconductor device 
according to the charge Q by which 
induction was carried out will be 
amplified remarkably. Since the charge Q 
itself by which induction was carried out 
is saved without flowing anywhere, drain 



voltage is made high, or measurement of 
Current I also becomes easy by 
lengthening the measuring time etc., 
therefore even if it uses a thin film 
semiconductor device, the shape of 
surface type of an object can be enough 
measured to accuracy. 
[0013] By the invention in this 
application, the MIS mold thin film 
semiconductor device for signal 
amplification is used as a signal amplifier 
like the above-mentioned. In this case, a 
capacitor with electrostatic capacity Cs 
can be made to serve a double purpose 
with the MIS mold thin film 
semiconductor device for signal 
amplification itself. That is, since new 
electrostatic capacity replaced with 
electrostatic capacity Cs is made into the 
transistor capacity CT of the MIS mold 
thin film semiconductor device for signal 
amplification, it is. The capacitor which 
has electrostatic capacity Cs from an 
electrostatic-capacity sensing element by 
****(ing) is omissible, and a 
manufacturing process also turns that it 
is easy at the same time structure is 
simplified. In addition, it can be said that 
it is effective in a viewpoint that 
summarizing two power supplies 
currently drawn on drawing 2 as a 
common power supply Vdd can also omit 
the excessive wiring in 

electrostatic cap acity de tec tion 

equipment. ** - the representative 
circuit schematic about the principle of 
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operation in a condition [ like ] is shown 
in drawing 3 . The capacitor which has 
the electrostatic capacity CF which 
changes according to the shape of surface 
type of an object, and the capacitor which 
has the transistor capacity CT are 
connected to a serial. The transistor 
capacity CT is electrostatic capacity 
formed between the drain electrode of the 
MIS mold thin film semiconductor device 
for signal amplification, and a gate 
electrode strictly. What is necessary is to 
carry out the seal of approval of the 
voltage Vdd to an individual power 
supply line, and just to take out the 
current I which changes according to the 
shape of surface type of an object from an 
individual output line, after it connected 
the source field of the MIS mold thin film 
semiconductor device for signal 
amplification to the individual output 
line for realizing the configuration of 
drawing 3 , and connecting the drain field 
of the MIS mold thin film semiconductor 
device for signal amplification to an 
individual power supply line. 
[0014] The structure of the 
electrostatic-capacity sensing element 
which embodies invention which ****(ed) 
is explained using drawing 4 . The MIS 
mold thin film semiconductor device for 
signal amplification which accomplishes 
the signal amplifier of an 
electrostatic-capacity sensing element 
makes a semiconductor film and gate 
insulator layer including a source field, a 



channel formation field, and a drain field, 
and the gate electrode the indispensable 
requirements for a configuration. In the 
example of a configuration of drawing 4 , 
the insulator layer between the first 
passes has covered this MIS mold thin 
film semiconductor device for signal 
amplification. The first wiring is 
connected to the source field of the MIS 
mold thin film semiconductor device for 
signal amplification, and the second 
wiring is connected to a drain electrode. 
The second interlayer insulation film was 
prepared between the first wiring and the 
second wiring, and the first wiring and 
the second wiring are separated 
electrically. It connects with the gate 
electrode of the MIS mold thin film 
semiconductor device for signal 
amplification, and the capacity detection 
electrode which accomplishes the signal 
sensing element of an 

electrostatic-capacity sensing element is 
formed on the second interlayer 
insulation film. A capacity detection 
dielectric film covers a capacity detection 
electrode top, and a capacity detection 
dielectric film is located in the maximum 
front face of electrostatic-capacity 
detection equipment. A capacity detection 
dielectric film also plays simultaneously 
the role of the protective coat of 
electrostatic-capacity detection 
equipment. In drawing 4 , although the 
capacity detection electrode is formed by 
the second wiring, it may form a capacity 
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detection electrode with the first wiring. 
If a capacity detection electrode is formed 
with the first wiring with the 
configuration of drawing 4 , the film and 
the second interlayer insulation film 
which have been indicated to be a 
capacity detection dielectric film by 
drawing 4 will turn into a actual capacity 
detection dielectric film. Moreover, it also 
becomes possible to create a capacity 
detection electrode with the first wiring 
by forming the second wiring on the 
insulator layer between the first passes, 
and forming the first wiring on the 
second interlayer insulation film. 
[0015] In order for the MIS mold thin film 
semiconductor device for signal 
amplification of the invention in this 
application to achieve the function of 
signal amplification effectively with an 
above-mentioned configuration, the 
transistor capacity CT of the MIS mold 
thin film semiconductor device for signal 
amplification and the element capacity 
CD of a signal sensing element must be 
defined appropriately. Next, relation, 
such as **, is explained using drawing 5 . 
[0016] First, the heights of a 
measurement management object are in 
contact with the capacity detection 
dielectric film, and the condition that the 
object is grounded electrically is 
considered. Specifically, detection in the 
condition that the mountain of a 
fingerprint is in contact with this 
electrostatic-capacity detection device 



table side is assumed, using 
electrostatic-capacity detection 
equipment as a fingerprint sensor. The 
transistor capacity CT of the MIS mold 
thin film semiconductor device for signal 
amplification is defined as CT=epsilon 0 
and epsilonox-L-W/tox, using [ the gate 
electrode length of the MIS mold thin 
film semiconductor device for signal 
amplification / L (micrometer) and gate 
electrode width of face ] specific inductive 
capacity of tox (micrometer) and a gate 
insulator layer as epsilonox for the 
thickness of W (micrometer) and a gate 
insulator layer. There is epsilon 0 with a 
vacuous dielectric constant here. 
Furthermore, the element capacity CD of 
a signal sensing element is defined as 
CD=epsilon 0 and epsilonD-S/tD, using 
[ the area of a capacity detection 
electrode ] specific inductive capacity of 
tD (micrometer) and a capacity detection 
dielectric film as epsilonD for the 
thickness of S (micrometer2) and a 
capacity detection dielectric film (epsilon 
0 is a vacuous dielectric constant). An 
object front face serves as an earth 
electrode of the element capacity CD, and 
a capacity detection electrode is 
equivalent to the electrode of another 
side on both sides of a capacity detection 
dielectric film. Since the capacity 
detection electrode is connected to the 
gate electrode of the MIS mold thin film 
semiconductor device for signal 
amplification, it turns to a ** capacitor 
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and a capacitor with the element capacity 
CD being connected to a serial in the 
transistor capacity CT. The seal of 
approval of the voltage Vdd is carried out 
to two series capacitors, such as **, 
( drawing 5 A). The voltage VGT built 
over the gate electrode of the MIS mold 
thin film semiconductor device for signal 
amplification in this condition since 
sealof-approval voltage is divided 
according to electrostatic capacity is 
[0017]. 
[Equation l] 

gt r* / 

1+ % 

It becomes. Therefore, it is [0018] when 
the element capacity CD is larger enough 
than the transistor capacity CT. 
[Equation 2] 

C D »C T 

being alike - gate voltage ■■ [0019] 

[Equation 3] 

V OT ~0 

It approximates and voltage is hardly 
built over a gate electrode. Consequently, 
the MIS mold thin film semiconductor 
device for signal amplification will be in 
an OFF state, it reaches to an extreme of 
Current I, and it becomes small. When 
the heights of the object equivalent to the 
mountain of a fingerprint touch 
electrostatic-capacity detection 
equipment after all, in order for a signal 



amplifier to hardly pass current, it is by 
the reason for having to set up the gate 
electrode length which constitutes an 
electrostatic-capacity sensing element, 
gate electrode width of face, gate 
insulator layer construction material, 
gate insulator layer thickness, capacity 
detection electrode area, capacity 
detection dielectric film construction 
material, capacity detection dielectric 
thickness, etc. so that the element 
capacity CD may become larger enough 
than the transistor capacity CT. 
Generally the difference of about 10 times 
is meant as "fully large." If it puts in 
another way, the element capacity CD 
and the transistor capacity CT should 
just fill relation with CD>10xCT. In this 
case, VGT/Vdd becomes about [ 0.1 or 
less ] and a thin film semiconductor 
device cannot grow into an ON state. In 
order to detect the heights of an object 
certainly, when the heights of an object 
touch electrostatic-capacity detection 
equipment, it is important that the MIS 
mold thin film semiconductor device for 
signal amplification grows into an OFF 
state. Therefore, when using a positive 
supply for supply voltage Vdd, it is 
desirable that gate voltage uses the 
enhancement type (no MARIOFU mold) 
N type transistor to which drain current 
does not flow near the zero as an MIS 
mold thin film semiconductor device for 
signal amplification. More ideally, an N 
type MIS thin film semiconductor device 
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for signal amplification with which this 
minimum gate voltage fills relation with 
0<Vmin<0. lxVdd is used by setting to 
Vmin gate voltage (the minimum gate 
voltage) from which the drain current in 
transfer characteristics serves as the 
minimum value. In using a negative 
supply reversely at supply voltage Vdd, 
gate voltage uses the enhancement type 
(no MARIOFU mold) P type transistor to 
which drain current does not flow near 
the zero as an MIS mold thin film 
semiconductor device for signal 
amplification. It is using ideally the P 
type MIS thin film semiconductor device 
for signal amplification with which 
minimum gate voltage Vmin of the P type 
MIS thin film semiconductor device for 
signal amplification fills the relation of 
0.1xVdd<Vmin<0. It depends on ****(ing), 
and since the heights of an object can be 
certainly detected with a gestalt that a 
current value I is dramatically small, it is. 
[0020] next, an object - a capacity 
detection dielectric film ■- touching --**-- 
a ** the object distance tA -■ with, the 
condition which is separated from a 
capacity detection dielectric film is 
considered. That is, the crevice of a 
measurement management object is on a 
capacity detection dielectric film, and it is 
in the condition that the object is 
grounded further electrically. When 
electrostatic-capacity detection 
equipment is specifically used as a 
fingerprint sensor, detection in the 



condition that the valley of a fingerprint 
is coming to the electrostatic-capacity 
detection device table side is assumed. It 
is [ like ] desirable to locate [ which was 
described also in advance ] a capacity 
detection dielectric film in the maximum 
front face of electrostatic-capacity 
detection equipment with the 
electrostatic-capacity detection 
equipment of this invention. The 
representative circuit schematic at this 
time is shown in drawing 5 B. Since the 
object front face is not in contact with a 
capacity detection dielectric film, 
between a capacity detection dielectric 
film and an object front face, the new 
capacitor which used air as the dielectric 
is formed. ** is named the object capacity 
CA and it is defined as CA=epsilon 0 and 
epsilonAS/tA using the vacuous 
dielectric constant epsilon 0, 
specific-inductive capacity epsilonA of air, 
and the area S of a capacity detection 
electrode. In the condition that ****(ed) 
and the object separated from the 
capacity detection dielectric film, three 
capacitors with the transistor capacity CT, 
the element capacity CD, and the object 
capacity CA will be connected to a serial, 
and the seal of approval of the voltage 
Vdd will be carried out to three capacitors, 
such as ** ( drawing 5 B). The voltage 
VGV built over the gate electrode of the 
MIS mold thin film semiconductor device 
for signal amplification in this condition 
since sealofapproval voltage is divided 
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among three capacitors according to 
electrostatic capacity is [0021]. 
[Equation 4] 



It becomes. It is [0022] so that drain 
current may become very small on the 
other hand, when an object touches 
electrostatic-capacity detection 
equipment in this invention. 
[Equation 5] 
C D »C T 

Since an electrostatic-capacity sensing 
element is created and it is in order to 
fulfill conditions, VGV is [0023] further. 
[Equation 6] 

v ~ Ym 

It approximates. After all, it is [0024] if 
the transistor capacity CT is fully larger 
than the object capacity CA. 
[Equation 7] 

Gate voltage VGV is [0025]. 
[Equation 8] 

It turns that the thing which spread 
abbreviation etc. on supply voltage Vdd 
and to do is possible. Consequently, the 
MIS mold thin film semiconductor device 



for signal amplification is made with an 
ON state, it reaches to an extreme of 
Current I, and it becomes large. When 
the crevice of the object equivalent to the 
valley of a fingerprint comes on 
electrostatic-capacity detection 
equipment, in order for a signal amplifier 
to conduct a high current, there is 
configuration attachment ****** about 
the gate electrode length which 
constitutes a signal amplifier, gate 
electrode width of face, gate insulator 
layer construction material, gate 
insulator layer thickness, etc. so that the 
transistor capacity CT may become larger 
enough than the object capacity CA. 
Since it can say that it is large general 
enough in the difference of about 10 times 
being accepted as stated previously, the 
transistor capacity CT and the object 
capacity CA should just fill relation with 
CT>10xCA. In this case, VGT/Vdd 
becomes about [ 0.91 or more ] and a thin 
film semiconductor device turns into an 
ON state easily. In order to detect the 
crevice of an object certainly, when the 
crevice of an object approaches 
electrostatic-capacity detection 
equipment, it is important that the MIS 
mold thin film semiconductor device for 
signal amplification grows into an ON 
state. When using a positive supply for 
supply voltage Vdd, a **** cage and a 
thing with the threshold voltage Vth of 
this transistor smaller than VGV are 
desirable in an enhancement type (no 
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MARIOFU mold) N type transistor as an 
MIS mold thin film semiconductor device 
for signal amplification. More ideally, an 
N type MIS thin film semiconductor 
device for signal amplification which fills 
relation with 0<Vth<0.91xVdd is used. 
When using a negative supply reversely 
at supply voltage Vdd, on a **** cage and 
an ideal target, a thing with the larger 
threshold voltage Vth of the P type MIS 
thin film semiconductor device for signal 
amplification than VGV is desirable in an 
enhancement type (no MARIOFU mold) P 
type transistor as an MIS mold thin film 
semiconductor device for signal 
amplification. It is using more ideally the 
P type MIS thin film semiconductor 
device for signal amplification which fills 
the relation of 0.91xVdd<Vth<0. It 
depends on ****(ing) and the crevice of an 
object comes to be certainly detected with 
a gestalt that a current value I is 
dramatically large. 

[0026] When the heights of the object 
equivalent to the mountain of a 
fingerprint etc. touch 

electrostatic -capacity detection 
equipment after all, a signal amplifier 
hardly conducts current. When the 
crevice of the object which is 
simultaneously equivalent to the valley of 
a fingerprint etc. approaches 
electrostatic-capacity detection 
equipment, in order for a signal amplifier 
to recognize the irregularity of an object 
correctly through big current A capacity 



detection dielectric film is located in the 
maximum front face of 

electrostatic-capacity detection 
equipment in an electrostatic-capacity 
sensing element. The gate electrode 
length L (micrometer) and gate electrode 
width of face W (micrometer) of the MIS 
mold thin film semiconductor device for 
signal amplification Thickness tox 
(micrometer) of a gate insulator layer, 
specific-inductive-capacity epsilonox of a 
gate insulator layer, The capacity 
detection electrode area S (micrometer2), 
the thickness tD (micrometer) of a 
capacity detection dielectric film, It is 
necessary to set up 

specific-inductive-capacity epsilonD of a 
capacity detection dielectric film so that 
the element capacity CD may become 
larger enough than the transistor 
capacity CT. and an object - a capacity 
detection dielectric film - touching --**-- 
a ** - the object distance tA - with, when 
separated, the transistor capacity CT can 
fully say electrostatic-capacity detection 
equipment that that of configuration 
attachment ** is ideal to Mr. large ****** 
from the object capacity CA. 
Electrostatic-capacity detection 
equipment is characterized so that the 
element capacity CD, the transistor 
capacity CT, and the object capacity CA 
may more specifically fill relation with 
CD>10xCT>100xCA. Moreover, when 
using a positive supply for supply voltage 
Vdd, it is ideal that using an 
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enhancement type (no MARIOFU mold) 
N type transistor as an MIS mold thin 
film semiconductor device for signal 
amplification uses the enhancement type 
N type transistor which the minimum 
gate voltage of good **** and this N type 
transistor fills relation with 
0<Vmin<0.1xVdd, and its threshold 
voltage Vth is still smaller than VGV, and 
is specifically filling relation with 
0<Vth<0.91xVdd. When using a negative 
supply reversely at supply voltage Vdd, it 
is desirable to use an enhancement type 
(no MARIOFU mold) P type transistor as 
an MIS mold thin film semiconductor 
device for signal amplification, minimum 
gate voltage Vmin of this P type 
transistor fills the relation of 
0.1xVdd<Vmin<0, its threshold voltage 
Vth is still larger than VGV, and it is 
ideal to use the enhancement type P type 
transistor which is specifically filling the 
relation of 0.91xVdd<Vth<0. 
[0027] Next, the whole 

electrostatic-capacity detection 
equipment configuration which depends 
on this invention is explained using 
drawing 6 . The electrostatic-capacity 
detection equipment which reads the 
shape of surface type of an object is using 
as the minimum component the 
electrostatic-capacity sensing element 
prepared in the intersection of the 
individual output line of N book (N is one 
or more integers), and an individual 
power supply line and an individual 



output line. [ M individual power supply 
lines (M is one or more integers) arranged 
in the shape of / of a M line N train / a 
matrix, and ] The electrostatic-capacity 
detection equipment which depends on 
this invention in addition to ** etc. may 
also possess one of the power supply 
selection circuitry linked to M individual 
power supply lines, and the output signal 
selection circuitries linked to the 
individual output line of N book, or both, 
and may be. An electrostatic-capacity 
sensing element detects the electrostatic 
capacity which changes according to 
distance with an object including a 
capacity detection electrode, a capacity 
detection dielectric film, and a signal 
amplifier. Since the electrostatic-capacity 
sensing element is arranged in the shape 
of [ of a M line N train ] a matrix, a row 
and column is scanned sequentially, 
respectively, and the 

electrostatic -capacity sensing element of 
a MxN individual must be chosen as 
suitable sequence, and it must go to read 
the shape of surface type of an object. A 
power supply selection circuitry defines 
by what kind of sequence a power supply 
is supplied to each electrostatic-capacity 
sensing element, and it goes to it. It 
chooses to any of M individual power 
supply lines current supply of the power 
supply selection circuitry is carried out by 
being including a common power supply 
line and the pass gate for power supplies 
at least. An output signal selection 
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circuitry defines whether in contrast with 
**, the signal detected in what kind of 
sequence is read from each 
electrostatic-capacity sensing element. It 
chooses from any of the individual output 
line of N book an output signal selection 
circuitry takes out an output signal by 
being including a common output line 
and the pass gate for output signals at 
least. 

[0028] The signal amplifier in an 
electrostatic-capacity sensing element 
consists of MIS mold thin film 
semiconductor devices for signal 
amplification which consist of a gate 
electrode, a gate insulator layer, and a 
semiconductor film. Moreover, the pass 
gate for power supplies also consists of 
MIS mold thin film semiconductor 
devices for the power supply pass gates 
which consist of a gate electrode, a gate 
insulator layer, and a semiconductor film, 
and consists of the MIS mold thin film 
semiconductor device for the output 
signal pass gates with which the pass 
gate for output signals also consists of a 
gate electrode, a gate insulator layer, and 
a semiconductor film. In the invention in 
this application, the source field of the 
MIS mold thin film semiconductor device 
for signal amplifiers is connected to an 
individual output line, the drain field of 
the MIS mold thin film semiconductor 
device for signal amplifiers is connected 
to an individual power supply line, and 
the gate electrode of the MIS mold thin 



film semiconductor device for signal 
amplifiers is connected to a capacity 
detection electrode. (At drawing 6 , S and 
a drain field are displayed by D and the 
gate electrode is displayed for the source 
field of an MIS mold thin film 
semiconductor device in G.) **** is 
carried out, and an individual power 
supply line and an individual output line 
intervene the channel formation field 
which induces the charge Q detected with 
the capacity detection electrode, and are 
connected to each other. 
[0029] On the other hand, the source field 
of the MIS mold thin film semiconductor 
device for the power supply pass gates is 
connected to an individual power supply 
line, the drain field of the MIS mold thin 
film semiconductor device for the power 
supply pass gates is connected to a 
common power supply line, and it 
connects with the output line for power 
supply selection which supplies the signal 
referred to as which individual power 
supply line the gate electrode of the MIS 
mold thin film semiconductor device for 
the power supply pass gates chooses from 
from among M individual power supply 
lines. Each output stage of the decoder for 
power supplies which can make the 
output line for power supply selection 
with each output stage of the shift 
register for power supplies as an example, 
or is replaced with the shift register for 
power supplies (in the case of drawing 6 ) 
can be made. The shift register for power 
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supplies carries out sequential supply of 
the selection signal transmitted to M 
output stages, and goes, moreover, the 
decoder for power supplies selects a 
specific output stage from the output 
stage of M individual according to the 
input signal to a decoder. It **** a 
selection signal is inputted into the M 
pass gates for power supplies one by one, 
the flow with M individual power supply 
lines as electric one by one as a result as 
a common power supply line is taken, and 
it goes. Since the drain field of the MIS 
thin film semiconductor device for signal 
amplifiers is connected to an individual 
power supply line, it turns to the signal 
amplifiers linked to the selected 
individual power supply line supplying 
the current according to the shape of 
surface type of an object to the output 
line according to each all at once. 
[0030] In the invention in this application, 
the source field of the MIS mold thin film 
semiconductor device for the output 
signal pass gates is connected to a 
common output line, the drain field of the 
MIS mold thin film semiconductor device 
for the output signal pass gates is 
connected to an individual output line, 
and it connects with the output line for 
output selections which supplies the 
signal referred to as which individual 
output line the gate electrode of the MIS 
mold thin film semiconductor device for 
the output signal pass gates chooses from 
from among the individual output lines of 



N book. Each output stage of the decoder 
for output signals which can make the 
output line for output selections with 
each output stage of the shift register for 
output signals as an example, or is 
replaced with the shift register for output 
signals (in the case of drawing 6 ) can be 
made. The shift register for output 
signals carries out sequential supply of 
the selection signal transmitted to the 
output stage of N individual, and goes, 
moreover, the decoder for output signals 
selects a specific output stage from the 
output stage of M individual according to 
the input signal to a decoder. It ****, a 
selection signal is inputted into the pass 
gate for output signals of N individual 
timely one by one, the flow with the 
individual output line of N book as 
electric one by one as a result as a 
common output line is taken, and it goes. 
Since the source field of the MIS mold 
thin film semiconductor device for signal 
amplifiers is connected to an individual 
output line, only the signal amplifier 
linked to the individual output line 
uniquely chosen in the output signal 
selection circuitry among the signal 
amplifiers of N individual linked to the 
individual power supply line chosen in 
the power supply selection circuitry turns 
to supplying the current according to the 
shape of surface type of an object to a 
common output line. It is scanning the 
individual output line of N book 
sequentially, and going similarly 
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hereafter, where one of M individual 
output lines is chosen, and the signal 
from the letter electrostatic-capacity 
sensing element of a matrix of a M line N 
train is supplied to a common output line 
in order, and goes. 

[0031] In order for electrostatic-capacity 
detection equipment to function with the 
configuration which ****(ed), an 
individual output line, a common output 
line, and the output line for power supply 
selection are wired with the first wiring, 
an individual power supply line, a 
common power supply line, and the 
output line for output selections are 
wired with the second wiring, and the 
first wiring, such as **, and this second 
wiring have the need of dissociating 
electrically through an insulator layer. A 
capacity detection electrode may be wired 
with the first wiring, or may be wired 
with the second wiring. The parasitic 
capacitance which removes excessive 
wiring by accomplishing the 
configuration of having ****(ed), with is 
produced between each wiring is made to 
minimize, therefore very small 
electrostatic capacity is made to detect in 
high sensitivity. 

[0032] ** an electrostatic-capacity 
sensing element [ like ] may be formed on 
a plastic plate using the above-mentioned 
imprint technology. On a plastic, 
although the fingerprint sensor based on 
single crystal silicon technology does not 
break immediately or does not have 



sufficient magnitude, it is lacking in 
practicability to a sake. On the other 
hand, on a plastic plate, the 
electrostatic-capacity sensing element on 
the plastic plate which depends on the 
invention in this application does not 
have a fear of an electrostatic-capacity 
sensing element being divided into 
covering a finger also as an area large 
enough, and can be used as a fingerprint 
sensor on a plastic plate. The smart card 
which specifically has a personal 
authentication function by the invention 
in this application is realized. The smart 
card equipped with the personal 
authentication function is used with an 
ATM card (bankcard), a credit card 
(credit card), an identification card 
(Identity card), etc., and has the function 
which was excellent in if it protects in 
addition, without making individual 
fingerprint information flow out out of a 
card after raising security level, such as 
**, remarkably. 

[0033] (Example l) After manufacturing 
the electrostatic-capacity detection 
equipment which consists of a thin film 
semiconductor device on a glass substrate, 
this electrostatic-capacity detection 
equipment was imprinted on the plastic 
plate using the imprint technology 
indicated by JP,11-312811,A and 
S.Utsunomiya et.al. Society for 
Information Display p. 9 16 (2000), and 
electrostatic-capacity detection 
equipment was created on the plastic 
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plate. Electrostatic-capacity detection 
equipment consists of 

electrostatic-capacity sensing elements 
located in a line in the shape of [ of 400 
line 400 trains ] a matrix. The magnitude 
of the matrix section is the square of 
20.32mm angle. 

[0034] A substrate is polyether sulfone 
(PES) with a thickness of 400 
micrometers. All also of the MIS mold 
thin film semiconductor device for signal 
amplification, the MIS mold thin film 
semiconductor device for the output 
signal pass gates, the MIS mold thin film 
semiconductor device for the power 
supply pass gates, the MIS mold thin film 
semiconductor device that constitutes the 
shift register for output signals, and the 
MIS mold thin film semiconductor device 
which constitutes the shift register for 
power supplies are made from the thin 
film transistor which has the same 
cross- section structure. A thin film 
transistor is created with the top gate 
mold shown in drawing 4 at the 
low-temperature process of 425 degrees C 
of process maximum temperatures. The 
thickness is 59nm in the polycrystal 
silicon thin film with which the 
semiconductor film was obtained by laser 
crystallization. Moreover, a gate insulator 
layer is an oxidation silicon film of 48nm 
thickness formed by the 

chemical-vapor-deposition method (CVD 
method), and a gate electrode consists of 
a tantalum thin film with a thickness of 



400nm. The specific inductive capacity of 
the oxidation silicon film which 
accomplishes a gate insulator layer was 
called for with abbreviation 3.9 by valve 
flow coefficient measurement. The 
insulator layer between the first passes 
and the second interlayer insulation film 
are oxidation silicon films formed with 
the CVD method, using tetraethyl OSO 
silicate (TEOS:Si4 (OCH2CH3)) and 
oxygen as a source material. The 
insulator layer between the first passes is 
thick about 20% or more, and what is 
thinner than the second interlayer 
insulation film is more desirable than a 
gate electrode (this example 400nm). It is 
because a gate electrode is covered 
certainly, a short circuit with a gate 
electrode, the first wiring, or the second 
wiring is prevented and the second 
interlayer insulation film can be 
simultaneously thickened, if it ****. The 
insulator layer between the first passes 
was set to 500nm in this example. The 
second interlayer insulation film has 
separated the first wiring and a capacity 
detection electrode. Therefore, for making 
into min parasitic capacitance produced 
between the first wiring and a capacity 
detection electrode, and realizing the 
electrostatic-capacity detection 
equipment of whenever [ favorable ], the 
dielectric constant of the second 
interlayer insulation film is small as 
much as possible, and its thicker possible 
one is [ the thickness ] desirable for it. If 
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the total thickness of the oxidation silicon 
film by which the laminating was carried 
out to **** with the CVD method exceeds 
about 2 micrometers, a crack may arise in 
an oxide film and lowering of the yield 
will be brought about. Therefore, the sum 
of the insulator layer between the first 
passes and the second interlayer 
insulation film may be about 2 
micrometers or less. The productivity of 
electrostatic-capacity detection 
equipment improves by ****(ing). Since 
the thicker one is desirable, the second 
interlayer insulation film is made thicker 
than the insulator layer between the first 
passes at the appearance described also 
in advance. The insulator layer between 
the first passes is thicker than a gate 
electrode about 20% or more, the second 
interlayer insulation film is thicker than 
the insulator layer between the first 
passes, and about 2 micrometers or less 
can say that the sum of the insulator 
layer between the first passes and the 
second interlayer insulation film is ideal. 
Thickness of the second interlayer 
insulation film was set to 1 micrometer in 
this example. Each of first wiring and 
second wiring consists of the aluminum of 
500nm thickness, and wiring width of 
face is 5 micrometers. It depended on the 
first wiring, the output line for power 
supply selection, the common output line, 
and the individual output line were 
formed, and the individual power supply 
line, the common power supply line, the 



output line for output selections, and the 
capacity detection electrode were formed 
with the second wiring. The gap of an 
individual power supply line and a 
capacity detection electrode is 5 
micrometers, and the gap of an individual 
output line and a capacity detection 
electrode is also 5 micrometers in arrow 
flare. In this example, the pitch of the 
matrix which accomplishes 

electrostatic -capacity detection 
equipment is set to 50.8 micrometers, and 
resolution is set to 500dpi (dots per inch). 
Therefore, a capacity detection electrode 
serves as 
40.8micrometerx40.8micrometer 
magnitude. The capacity detection 
dielectric film was formed by the 
nitriding silicon film with a thickness of 
400nm. Since the specific inductive 
capacity of this nitriding silicon film was 
abbreviation 7.5, the element capacity 
CD serves as about 276 fF(s) (FEMUTO 
farad) from valve flow coefficient 
measurement. Since the irregularity of a 
fingerprint is about 40 micrometers when 
the electrostatic-capacity detection 
equipment of this example is assumed to 
be a fingerprint sensor, the object 
capacity CA when the valley of a 
fingerprint comes to an 

electrostatic-capacity detection device 
table side is calculated with 0.368fF(s). 
On the other hand, since the gate 
electrode length L of the MIS thin film 
semiconductor device for signal 
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amplification was set to 4 micrometers 
and gate electrode width of face W was 
set to 5 micrometers, the transistor 
capacity CT serves as about 14.4 fF(s). 
The electrostatic-capacity sensing 
element which it **** and is shown in 
this example fills relation with 
CD>10xCT>100xCA. If supply voltage 
Vdd is thus set to 3.3V, the voltage VGT 
by which a seal of approval is carried out 
to the gate electrode of the MIS thin film 
semiconductor device for signal 
amplification when the mountain of a 
fingerprint touches an 

electrostatic-capacity detection device 
table side is set to 0.16V, and when the 
valley of a fingerprint comes, the voltage 
VGV by which a seal of approval is 
carried out to this gate electrode will be 
set to 3.22V. 

[0035] The transfer characteristics of the 
MIS mold thin film semiconductor device 
used in this example are shown in 
drawing 7 . The shift register for output 
signals and the shift register for power 
supplies were considered as the CMOS 
configuration, and the MIS mold thin film 
semiconductor device for signal 
amplification, the MIS mold thin film 
semiconductor device for the power 
supply pass gates, and the MIS mold thin 
film semiconductor device for the output 
signal pass gates were formed with the 
NMOS transistor. There is minimum gate 
voltage Vmin of the N type MIS thin film 
semiconductor device for signal 



amplification by 0.1V, and it is filling the 
relation of 0<Vmin<0.1xVdd=0.33V 
Moreover, threshold voltage Vth is 1.47V 
and is filling the relation of arrow flare 
0<Vth<0.91xVdd=3.00V Consequently, 
when the mountain of a fingerprint 
touches an electrostatic-capacity 
detection device table side, it reaches to 
an extreme of the current value 
outputted from a signal amplifier with 
5.6x10- 13A, and it becomes feeble. When 
the valley of a fingerprint comes reversely, 
2.4xl0 5A and big current are outputted 
from a signal amplifier, and it came to 
detect concavo-convex information, such 
as a fingerprint, with a sufficient 
precision. 
[0036] 

[Effect of the Invention] the technology 
which has explained in full detail above 
using the conventional single crystal 
silicon substrate like - severalmmx - 
although only about several mm small 
electrostatic-capacity detection 
equipment was able to form on a plastic 
plate, if it depends on the invention in 
this application, creating the 
electrostatic-capacity detection 
equipment which has one 100 times [ no 
less than ] the area of this on a plus TIKU 
substrate will be realized, and moreover, 
it reaches to an extreme of the 
concavo-convex information on an object, 
and it could detect to high degree of 
accuracy. Consequently, an effect that a 
metaphor makes the security level of a 
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smart card improve remarkably is 
accepted. Moreover, only the pole of 
equipment area part was using the single 
crystal silicon semiconductor, but the 
conventional electrostatic-capacity 
detection equipment using a single 
crystal silicon substrate had spent 
immense energy and an immense effort 
vainly, on the other hand - the invention 
in this application - ** ■■ it has an effect 
that waste [ like ] is eliminated and it is 
useful to maintenance of earth 
environment. 



drawing of the thin film semiconductor 
device used in this example. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing ll Drawing explaining the 
principle of operation in the conventional 
technology. 

[Drawing 2l Drawing explaining the 
principle of operation in the invention in 
this application. 

[Drawing 31 Drawing explaining the 
principle of operation in the invention in 
this application. 

[Drawing 4l Drawing explaining the 
element structure of the invention in this 
application. 

[Drawing 51 Drawing explaining the 
principle of the invention in this 
application. 

[Drawing 6l Drawing explaining the 
whole invention - in - this - app lie ation 

configuration. 

[Drawing 7l Transfer-characteristics 
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mm^is cxmit-tzmmmmc F => ^^ir 

*8Bro^-h«tt4:Bfl:S*6. »f3 LXitb»5»^ 
iE$tufcB#Qlrj£U.r»lK*#f*^Bwy-^ 

sje * s < u fc o gc v ^ t4 ay fetifffl %&<-rz> mx-mm i 
rojw^tssc*!}. ftoxnm^mftmw&m^xh 

[ooi3] m>&<Dia<*m&wx'i-tm^w#&3&-k u 

50 MI Sli?Si|i*«cggK©»T'«ffl L,#5. IP*>t£® 
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rocomj!S^*ji<75ii;i!iv d d t \^xm#>z>-&\>ibm& 

5igffiiHi&ig£ia3ir7Pi- <1 ^ftfero^ffi^i-jcSD-c 
^k-rs^m^ac FSrw-rsa^^-j— t 10 
* * ^Ffic T -t- s => vt* >-9— t & m.m izt&m $ ti 

1 smmm¥mtemm<v v^^^wmbv- hmmt<D 

mm.<r> Y\s4^®m&mmwBmz&m^it±.-e, mm 
mmm^m&v d d &ep*ru fisuaj;«u 9 m^co 

[0014] »r 5 Lfc»w*A3Mti-s»**«ftffl* 20 
^ts^mwmb'f- Y-immbf- bmmb&^xt* 

tt*-E*W*«Sl<lE£*u ^WUcttJSrBfcjisSJ 

m s n 5 „ fs-Baa fc m - Baa b <o m m mmm 
fcmimm®mtkmmw.v>i%mm<Dm a t mm* icsrr 

S. l34-eii^a^ttJ«^itt^-BaiSl-T^fig$ix-CV'> 
•6#, 3S**fflm««rlB— E«»c-C**UTtAv^ HI 
4Wfl|fiKlr-c^l:«iaia<£4r^-Ei»T*JKfifci-5<t, 121 
4T-^S^W^m(*BStlE«L-CfeSKt^z:eWteigk 40 

jB-jBiw»»«±ic»*u, m-mmzm-mmmmim 

[0 0 15] ±3firo«*|c-c*W*W©«*««fflM I 
3„ 50 



[ooi6] *-f , mTZttteyondhmmmmttimmfc 
m\z.mLx}39, tt&m i w.%.#i\z.&m£tix&zvtvi 

*mftmmw- vwm&**L urn) . y-hm*ts 

&W (Mm) , y- hJ&gtlglOJ?^* t 0 x Um) , 
C T= 4 0 • f o x • L • W/t 0 x 

C D = f 0 • * D ' S/ fc D 

ihhimwbm i s®.mm*m&ms.(o?- bmm^mm. 

&ixXmZ><DX\ h7^v ? ^i?^fiC T Sr^=>>-7 J >'-!>- 

d d !ispn^rstisro-efe5 (0 5 a) „ enwm/Eii^m 

[0017] 

mi] 



[0 0 18] 



[f2] 

[0 0 19] 
[»3J 



C X) »C r 



0 
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m l n 
0 < V 



C D >1 0XC T 

b<DM&%mtcTk&Bk\<\ v GT /v dd (i 
o. l gSi^T 1 4 5 

^mmmM i s®siJK^#^e^ l-c\ tnm# io 

min <o. ixv dd 

R*tfc«Mt£EV d d lwft«WS:ffiV> 

o. ixv dd <v mi n <o 

[0020] mzttmm>&s&mffimftm\z.mL,-r\z 
*m*mm t A *^ttftffl»tft»^«ntgs 30 

0 * £«*>jt««* £ A * ^fiMwm^coffiffl s t *m 

c A^ f 0 * f A ' S/t A 

*x 5 (®5B) 0 H3^rSJEtt»««c*{w^DT 



5mjEv GV « 

[0 0 2 1] 
[£*4] 



1+ 



[0 0 2 2] 
[»5] 

C D »C r 

OT\ V GV «S(^ 
[0 0 2 3] 
[&6] 



1+ x y 



[0 0 2 4] 



y- h«Ev Gv ri 

[0 0 2 5] 

[3S8] 



C 7 »C >1 



y- hm«s^y- hws«. hmmmwg, y- 

C T > 1 0 X C a 

o. 9 iaK£t±^ft5*«i2Wfftt«r±*afc^tt 
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0<V th <0. 91XV dd 

R»^«K«JEV d d^ll^VN 
y^/yhS (y— ^y— ^S!) P^tb^^i?* 
^SIB^Hfflmmv t h ^v GV J; 9 
0. 91XV dd <V th <0 

[0 0 2 6] JUg/g. »JR0Uj^^ffiS-r-5»a»0iDifflJ 

H^y-hSffiftL (Aim) ^y-hmffitsw (/x 
m) . y- hmmmnrnfrt 0 x Um) , 

c D k h7^^ttc T «aMtc A k& 
C D >1 oxc T >i ooxc A 

x. mmm&v d d \ziEmm^m^^m^nm^mm 

0<v mi n<°- l><V d d 

^»«WcU M^HffifBBEV t h ^V GV J; V fc 
0<V th <0 - 91><V dd 

h7y^^oft/j^- hil£v m j n fi 
o. ixv dd <v mi n <o 

^liwa, ica««Ev t h ^v GV j:n 
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0. 91XV dd <V th <0 
[0 0 2 7] ftlc*«|B^«5»«*a*tB»H<0^ft: 

«/&&0 6£^Tt&^-r 5 0 Mm^mmm^m^ 

M* (Mttl«Ji<oBE#0 OiS'JlIi^:, N# (Ntt 

io timk<D&&\mtfhtitznm®&&mm*k&m'hm 

if ftv^ttW#S:t*«tUTgTt>Av\ ft 
Z\ttftkmk&&*M#:M : &\^XMXNm<D&m®M 

mzx&M£HK.m^&nfyM1-fr&7£&Z<Dfrmtiim 

30 6„ 

[0028] in«»a*^rt(ofitJHi*^f4y- 
mi smnm^mttmmfcbmatzti&o x, mmm^ 

mk*wfcmkfrhf&z>mjjm^/<xy-- h^m i si 
40 m^mmm^mMi smmm^mi^mm^ b*\^ 

r^£ 0 ) W5 Lxmsmmmkmzmjimkn, 

[00 2 9]-^ il/^y-hlMISSii*« 

50 y-hiMi SSSIfiMI^ 
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[0 0 3 0] *K*WT*lim*fS^-«^y- hlMIS 

ti. mxm^xv- hffiM i ssii^^t^ k 20 

ffl^lfto rt d> 6 ^ofij3iJtHMS:lRt 3 a* £ 5 o fc« 
ffl*ai-6iSS^t*fclRfittllS*ft»UXff<o 

LTV^OT, «R9KlBlK^TaKStL^:filBy«KIR 

[oo3i]*5 i/cMi:tiigf«aiit« 



[0032] »f«7i#m^s^m^T-tiSfrai^^^s^ 
*a*atsicaE<5 < fit**-*? yw^f^^ ±-e« 
ds*ic*«tt^Lv\ ^n^nvx*mmw\^tkz>-7 

y-y — K(bankcard) W^s* YjJ— K (credit ca 
rdh J^mE^® (Identity card)*jfCfl6fflSH. 

[0 0 3 3] 1 ) ^7^S«_t^*JK^»^ 

^i^W^B^^^^F 11-312811*8. Utsunom 
iya et. al. Society for Information Display p. 916 
(2QQ0)\zm&Zfrfrm^&ffi&m^Xy'yxT4 

s«±k:<b^u 7y*T<< *y?mte±\mm®m&M 

^Jg|5<£>;k:££te2 0. 3 2mmfl^)jEMt$)6o 
[0 0 3 4] Sffi«J?^4 0 0 m m(D/^ !i x-r^^/V 

y*is (pes) TfcSo «»itM8fflMi s§eftDt¥« 

mtbmwh. mxmcmmmm^^i-^nmhy^^^ 
fiizxttbtix^Zo mm byi/i>x*nm4\z7jk'f h 

ftS*»i^W**IS5 9 nmT*5„ X, ?~ hffi 
«Wttft*«ffi*t««fe (CVDft) ICXM$tl/c4 8 
n miiCwSMbS*IR-C. h«ffi«**4 OOnmW 

^ itR«* ncvsj st- J: tins 3. 9 tjfca&fcjixfco » 

HIRN&HR ir^-SraJteJS^il^Si: LXf h 5 
^vM*—y i^y — h (TEOSrSi (OCH 2 C 
H 3 ) 4 ) «$^l^XCVDft|lXML/ctjl: 

Xli4 0 0 nm) <t <9 2 0 %SS^-hi? < . 
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cvD»^Ta*snfciMba*Bi©««*^2 M ma 

»3»K^:^Sitt2i*mSff£JlTi:i-6o Sf5i"S*-e» 
WrJilBJIttMllttWv^W* Lv^-e % JSHU6JR 

fST^Xt 5 0 0 nmf(D7^^r>^J; »J fifc !K EflMltt 20 

tT^jOfcTy^SrS 0. 8 ^m* U #¥^S£5 OOdp 
i (dots per inch) * LTV^ 0 ^otgf^ailfi 
«4 0. 8/imX40. 8 n m<D±% £ k ft 5 C 

wR«*Knj*^4 o o nm<Dmtmmm^xm^fi 30 

fc Q CV»J^P>ro^k«iR«^JtR«spHllS7. 5 
Xfootcfrhs ii 1 SiC D jlM2 7 6 f F (:7^A 

^/WfiC A liO. 3 6 8 f FtnWtStlZo • — ft-g- 
*t«/BM I S Mgl^ft^e^- h BBft L^4/im 

^tiC T ttMl4. 4 f F fcttSo #T9 LT^HJfe 
«fJ^«i-»*»**Ul*^f± 40 
c D >i oxc T >i ooxc A 

k<DM&imtc-t 0 m< Lxmmmj£v d d *3. 3v 



ZhZmJEV Gr te0. 1 6 V k 5 , Jttt<0«^*fc 
[0 0 3 5] |i|7^«*||J6{?IJJCTffll^cMI SS#K 

iiffiM 1 smmm^m&mwkmmsixy-- bmM 1 

WLBEV m in »0. 1 VCWtK 

0<v mi n <0 - lXV dd = 0. 33V 

0<V th <0. 9lXV dd =3. 00V 
61«f»5. 6X 1 0-1 3 Akm#>XfflLmkteZ> 0 

Rtt\zmtfc<nm*&t£mz&m^mm*frt> 2. ax 

[0 0 3 6] 

mmLxmh-r, M*te^***~k%t>k*mmz& 

[BBOflWttRM 

[B 1 ] «6*««ic:j»*t6«if^lKaSr»W UfcBo - 

[B 2 ] *B»MI-J»»t««i^jDKaSrKW tfca 

[B 3 ] *R«Mi^JtS«i^S3S«:KM LfcBo 

[B 4 ] *HBISMOiR^«jgS:ttM LfcBo 

[B 5 ] *M«ftOjDi(&«:K9] Lti, 

[B 6 ] *m^lK±**^^RM LfcBo 

[B 7 ] *HJS«(cTffl^fc»K^#ft:S6B^e«» 
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f 1 1 

/ Valley 


1 \ 1 

1 \ 1 

: /zpF=50cinW l \ 
f Vthp=^2.40V \ j 
1 S P -213mV \ ! 

: X ■ I i 

X X 1 1 1 

V \i l i 


—/——I 1 

/ VthK=i.47V ] 
1 S,srl63mV _j 


r \\" \i 




r A\ \ 

r Vds=H-3.3V \ \ 1 

i \ \ 1 
i \ \ l 

i \ \J 


l /A ^ 

j / / | Vds=-3.3V] 
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r~~/ — -1— -- -j 


rL=4wm ; !t OI =47.9nmi 
:W=5wm j Jt s .=58.52nnJ 
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T 
I 



[05] 



I + c D /c T 



1 + c T '("T7cp+ yc A ) 



< B ) 



I +c A /c T 



as. 
* 

e 
% 







3 



3k 



3k 



* fit 



s* 
* * 



i i i 



CM*) 



F^— «M##) 2F063 AA43 BA29 BB02 BB08 BD05 
BD11 CA08 CA29 DA02 DA05 
DD07 HA04 LA11 LA30 
4C038 FF01 FF05 FGOO 
5B047 AA25 AB02 BA02 BB10 BC01 
5F110 AA24 AA28 BB04 BB09 CC01 
DD01 EE04 FF02 FF29 GG02 
GG13 GG25 HL03 NN03 NN04 
NN23 NN35 NN72 PP03 



